Divergent roles of GSK3 and CDK5 in APP processing.
Glycogen synthase kinase-3 (GSK3) and cyclin-dependent kinase 5 (CDK5) are related serine/threonine kinases that have been well studied for their role in tau hyperphosphorylation, however, little is known about their significance in APP processing. Here we report that GSK3 and CDK5 are involved in APP processing in a divergent manner. Specific inhibition of cellular GSK3 by lithium or GSK3beta antisense elicits a reduction in Abeta. Conversely, negative modulation of cellular CDK5 activity by CDK5 inhibitor, roscovitine, or CDK5 antisense stimulates Abeta production. Neither GSK3 nor CDK5 inhibition by these means significantly affected cellular APP levels or APP maturation. Moreover, oral administration of lithium significantly reduces Abeta production whereas direct ICV administration of roscovitine augmented Abeta production in the brains of PDAPP (APP(V717F)) mice. Our data support a function for both GSK3 and CDK5 in APP processing, further implicating these two kinases in the pathogenesis of Alzheimer's disease.